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Di stributed generation's (DG S) environnmental bearing-in genera
and on air quality in particular-is site-specific and rarely
unanmbi guous. Wile DG systems can produce fewer em ssions and are
cl eaner than ol der central -stati on power generation, state
environnental regulators are starting to focus on DG em ssions.

There al so may be local regulators, especially in those cities
classified as nonattai nnent areas by the Environnmental Protection
Agency (EPA) that could becone nore involved as nore DG is used.

But contrasting the environmental advantages of various DG systens
with different types of central-station powerplants raises a host
of conmparative chall enges.

Conparing Em ssions

At | east 90 percent of back-up onsite generation units are

i nternal conbustion engines that run on diesel fuel. According to
a report published |ate | ast year by the Renewabl e Energy Policy
Project (REPP), there were 667,626 diesel generators in the United
States in 1998, with a total generating capacity of 108, 797
megawatts (Mna). At an annual growth rate of 1.7 percent, according
to the report, this number could reach 127,500 Mwv in 2010

But di esel generators have the hi ghest emi ssions of any fossil-
fuel ed powerplant by far, according to REPP'S Virinder Singh

These generators rel eased nearly 300,000 tons of nitrogen oxides
(according to 1996 statistics); overall Nox em ssions fromfossil-
fuel ed powerplants in 1999, according to EPA, were 5.715 million
tons. A report by James Lents and Juliann Allison of the
University of California, Riverside, also confirnms that diesel DG
systens consistently had the highest emission factors in terns of
pounds per kilowatt-hour (kwh) generated. Lents and Allison
conpared em ssion factors for various DG technol ogies with those
of conbi ned-cycle gas turbine systems (CCGT). The CCGI systenms had
the | owest or second- | owest em ssion factor for many of the

em ssions listed. (Only the proton exchange menbrane-or direct--
fuel cell, which showed 0.00000 val ues for sone eni ssions, had

| ower val ues).

On the other hand, conparing enissions between a natural gas-
based DG system and a coal -based plant reveals that the forner

rel eases fewer. But gas-- based DG functions primarily at peak,
while a coal -based plant is used for basel oad operations.
Currently DG capacity cones at a high cost, while coal generators
have very | ow operating costs: Wthout major inprovenments to DG

t echnol ogy, basel oad coal powerplants will continue to be nore
econom cal and efficient.



A nore neaningful and realistic conparison is to be nmade between
all DG systens and peaki ng powerplants, which are likely to be

si ngl e-cycle turbines using natural gas or oil. The differences in
en ssi ons between gas turbines and gas DG technol ogies are smal | .
And nost emissions fromutility peaking plants are near the val ues
for those of microturbines, while they are higher than those of
fuel cells.

O her DG systens, such as nicroturbines, can operate on a variety
of fossil fuels fromnatural gas to propane to diesel fuel. The
envi ronnental inpact of these systenms is directly dependent on
system efficiency and type of fuel used.

DG Effici ency

Newer central -station powerplants are usually nore efficient than
fossil-fueled DG even considering a reduction in transportation

| osses. CCGTS typically convert 55-57 percent of the fuel into
electricity, while newer technol ogies are projected to achieve a
60- percent efficiency. Lents and Allison show that fossi
fuel - based DG systens convert only 27-44 percent of their fue
into electricity: O the various technol ogies, only diese

i nternal conbustion engines are higher than 40 percent. In a draft
report released in Novenber 2001, the Regul atory Assistance
Project reveals simlar efficiency-- only solid oxide fuel cells
pierce the 40-percent efficiency mark, while mcroturbines cone in
| ast .

VWi | e CCGTs have the highest fuel efficiencies, there are |osses
in transporting the energy to |l oad. Transm ssion and distribution
| osses on a national basis are approximately 7.5 percent, and they
remain relatively stable over tine. Deducting these | osses from
the efficiency percentage of cars still |eaves cars nore efficient
than the nost efficient types of DG diesel engines, and fue
cells.

Recycl i ng Heat Into Energy

Reusi ng industrial heat for power generation inproves the

envi ronnental performance of all fossil-fueled DG but by how nmuch
depends on the situation. Largescale fossil-fuel ed conbined heat
and power (CHP) systens have existed for nore than 100 years,
especially in industrial facilities with |arge thernmal or process
st eam needs. When conbined with the |atest DG technol ogi es, CHP
will have an inpressive air quality and efficiency inprovenent on
the stand- al one system Whether this is enough to surpass the

ef ficiency of basel oad generati on depends on many factors,

i ncl udi ng whet her the custonmer's need for heat and electricity
occurs at the sane tinme, whether the efficiency and eni ssions of
the generation are supplanted, and when the facility operates.

A 750-kil owatt diesel generator was one of many supplying
enmergency power in the wake of the World Trade Center disaster

CHP enission |l evels depend on the current and projected fuel mx
of the local or regional grid-based power supply. In some cases,



levels will be low, and in other cases, such as the Pacific
Northwest, with its preponderance of hydroelectric generation, CHP
system em ssions will be higher.

The efficiency of these systens al so depends on several factors.
For exanple, if the heat comes froma fossil-fueled boiler, there
m ght not be enough pressure in the waste heat to spin a turbine,
thus requiring additional fuels. Mreover, the waste heat nay be
better used to heat water or for space heating than for

el ectricity generation

In the final analysis, when air pollution issues are considered,
only the lowest-- enmtting DG systemwi th significant waste heat
recovery is even marginally conpetitive with conbined cycle power
production. In the United States, nuclear energy, hydroelectric,
wi nd, and solar central station systens provide over 30 percent of
the electricity needed-emn ssions-free. Adding DG into the
generation portfolio will inprove air quality nost significantly
only if it substitutes for new or existing fossil-fueled
generators.
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